In this study, the implementation of an iron oxy-hydroxide (FeOOH) as a surface catalyst for Cr (VI) reduction by inorganic sulfur reductants (ISRs) was investigated. Batch Cr(VI) removal tests, performed to evaluate and compare the efficiency of ISRs in the presence of FeOOH, qualified Na 2 S 2 O 4 as the optimum for drinking water treatment. Application of Na 2 S 2 O 4 in continuous flow rapid small scale column tests, using a FeOOH adsorbent at pH 7 ± 0.1 and artificial (resembling natural) water matrix, verified the high potential for Cr(VI) removal at sub-ppb level. Indeed, a 15 mg S/L Na 2 S 2 O 4 dose diminished an initial Cr(VI) concentration of 100 μg/L below the method's detection limit of 1.4 μg/L at least for 10 5 bed volumes. X-ray absorption fine structure spectroscopy revealed that Cr(VI) forms outer sphere complexes, while Cr(III) is involved in 2 E, 2 C and 1 V geometries with the surface Fe-oxyhydroxyl groups. It can, therefore, be concluded that FeOOH attracts Cr(VI) to its surface via physisorption, offering a solid surface that promotes the transfer of electrons through bridging ions. Thus, when Na 2 S 2 O 4 is added in the system, Cr(VI) is reduced to Cr(III), which is subsequently chemisorbed onto the FeOOH surface.
INTRODUCTION
The occurrence of Cr(VI) in drinking water resources, either originating from natural or anthropogenic processes, has recently attracted wide scientific interest. Reports on relative research suggest that the problem of non-negligible Cr (VI) concentrations concerns a large number of sites worldwide (Kaprara et al. a) . The contact of water with ultramafic rocks and soils such as serpentinite, dunites, and ophiolites proved the cause of high Cr(VI) concentrations in numerous cases in California (Gonzalez et The method of ZVI is very effective in Cr(VI) reduction, however, it suffers from surface passivation. Furthermore, it enriches the treated water with dissolved ferrous ions whose concentration can frequently overpass the respective drinking water regulation limit. The reduction of Cr(VI) by ferrous iron salts and subsequent co-precipitation as ferric/chromium mixed hydroxides has proven to reduce Cr(VI) concentration to sub-ppb level and it has been successfully applied in pilot The reductants examined were NaHSO 3 , Na 2 S 2 O 3 , Na 2 S 2 O 4 , Na 2 S 2 O 5 and Na 2 S and a laboratory synthesized FeOOH served as a surface catalyst. The Cr(VI) reduction reaction and sorption mechanism of Cr was investigated using extended-and near-edge X-ray absorption fine structure (EXAFS and XANES) spectroscopies at the Cr-K-edge. with increased Cr-loading were carried out in the absence of ISRs at pH 5.0 ± 0.1 and 7.0 ± 0.1. The Cr(VI) uptake mechanism by addition of Na 2 S 2 O 4 was studied for the FeOOH sample using the continuous flow configuration.
MATERIALS AND METHODS

Reagents
X-ray absorption spectroscopy
The EXAFS and XANES measurements were conducted at the BESSY-II storage ring of the Helmholtz Zentrum Berlin.
The Cr-K-edge XAFS spectra of the studied FeOOH · were (1) and (2) 
Sulfites and thiosulfates are oxidized to sulfate and the total reduction capacity of Na 2 S 2 O 4 is described by the simplified Equation (3):
Cr(VI) reduction capacity of Na 2 S 2 O 4 should be attributed to sulfoxyl radicals formation (Szecsody et al. ) . The dissociation products such as sulfites may significantly contribute to the long-term reduction of Cr(VI) through the reaction (4) (Ludwig et al. ) :
It must be pointed out that a strong unpleasant sulfur odour accompanied the implementation of Na 2 S in RSSCTs, suggesting that an additional treatment step should be followed when using Na 2 S for Cr(VI) removal.
This step must incorporate sulfide elimination which in turn is expected to increase capital and operational costs.
Therefore, only Na 2 S 2 O 4 was qualified and further examined at column experiments. 
